Last week's suggestion that people who have had casual sex in the past four years should not donate blood will have further imperilled Britain's supply of blood for transfusion. It will also encourage further consideration of collecting the patient's own blood before an elective operation and then transfusing it into him during the operation ifnecessary. The Americans and Australians are already using autologous blood transfusion, and it will surely have to come soon in Britain and other countries. Anxiety about transmitting the human immunodeficiency virus (HIV) is not the only stimulus to autologous blood transfusion. There are also worries about transmitting non-A non-B hepatitis and an increasing need to use donated blood for purposes other than transfusion as whole blood.
Although all blood donations in developed countries are now tested for antibodies to HIV, concern remains that some donations may transmit the virus. Having acquired the virus a person may take three to six months to develop the marker antibody, and the virus's remarkable capacity for antigenic change may make the antibodies evoked undetectable by conventional testing.' As the virus spreads into the general heterosexual community asking male were used for girls and women up to the menopause such cases of haemolytic disease of the newborn could be eliminated. In addition, 7% of the general population lacks IgA, and for them transfusion often results in allergic reactions and even anaphylaxis.
Autologous blood transfusion was first undertaken on a large scale in 1962 for operations including pulmonary lobectomy and cholecystectomy.' Other groups then began to provide autologous blood for many elective operations,9 and by 1974 a third of American blood banks offered autologous transfusion, although it was underused because of apathy by patients and doctors and the administrative problems of starting a new system alongside an already functioning one.'0 A similar sporadic and underused system developed in Australia, but in both countries since 1980 the fear of AIDS among the general public has created a new demand for autologous transfusion and a resurgence of interest among doctors."-" In November 1986 the council on scientific affairs of the American Medical Association called for education of doctors on the benefits and availability of autologous transfusion. As yet few laboratories in Britain provide the service, although it has been advocated. '6 Blood is best stored in the liquid form with citrate phosphate dextrose with adenine, which gives a shelf life of 35 days. The patients can be aged between 16 and 70,17 although many programmes take fit patients up to 75. Autologous transfusion has also been used in young children. " Those with most experience argue that anyone who has normal marrow function and who is fit for general anaesthesia and surgery is fit to donate blood in an autologous transfusion programme.'9 Patients with cardiovascular disease, severe respiratory distress, or epilepsy are excluded, but autologous transfusion has been used successfully on patients requiring major cardiothoracic surgery. 20 The haemoglobin concentration must be 110 g/l or greater or the packed cell volume 34% or more.2' For women in the last trimester of pregnancy physiological haemodilution means that a lower limit of 105 g/l for haemoglobin concentration or 32% for packed cell volume can be accepted.
Up to eight units of blood (405-495 ml each) can be withdrawn altogether; blood can be withdrawn as often as every fourth day with the last unit taken no less than three days preoperatively,"7 but most programmes use only two to VOLUME 294 NO 6565 PAGE 137 four units. Ferrous sulphate (300 mg thrice daily) is prescribed to ensure maximum bone marrow haematopoeisis. Marrow activity increases threefold to fourfold, achieving an increase in haemoglobin concentration of 10 g/l (replacing 1 unit) every three to five days. 22 All patients so managed arrive at operation with a haemoglobin above 100 g/l, which is considered safe by most anaesthetists.23 Most patients experience a drop of about 12-20 g/l in haemoglobin concentration and 2-5-7% in packed cell volume. This drop in packed cell volume is potentially beneficial-reducing whole blood viscosity, improving capillary perfusion, and reducing the chance ofthrombosis. Also the marrow is maximally active at the time of operation and better able to replace any blood loss above that provided by autologous transfusion.
Careful A few patients who have unusually severe bleeding will need additional homologous donor blood, but autologous blood that is not needed can be diverted for use by other patients if it has been taken from a patient meeting the standard donation criteria. 32 If it is out of date and from an acceptable autologous donor the plasma can be used to produce-albumin, which is in short supply.
The disadvantages of autologous blood transfusion are mainly logistical. The setting up of such programmes needs scrupulous attention to detail and cooperation between surgeons, anaesthetists, local blood banks, and central transfusion services. In the present climate patient compliance is unlikely to be a problem.
There are few comparisons of the cost effectiveness of autologous and conventional transfusion programmes. The consensus appears to be that there is an initial "start up" cost because autologous transfusion is usually provided in the centres at which the operation is to be done rather than in centralised regional transfusion laboratories. Once the service is in place and use increases, however, the unit costs fall and are eventually offset by reduced patient morbidity and the diversion of unused blood for use by other patients." Some have claimed an overall reduction in costs.'533 Another benefit is the recruitment of people who might otherwise never have considered it into the population of blood donors.2?
Better tests for detecting HIV may eventually become available,' but we still have no reliable way of identifying non-A non-B viruses. Furthermore, AIDS is the third potentially fatal viral disease found to be transmissible by blood-and may not' be the last. Several otherwise healthy people succumbed to hepatitis B and the other viral diseases before these were eliminated from transfused blood. Autologous transfusion would have prevented many of these deaths. To continue to ignore this method ofsupplying blood is shortsighted. The flow cytometer
The flow cytometer is one of the most exciting of recent innovations in pathology.' 2 It produces measurements on thousands of cells that are forced one by one at high speed through a focused light beam (usually produced by a laser). Some of the information that would be available from a microscope can be gathered in this way, but, in addition, the cytometer assigns accurate quantitative values to the information, computes the inter-relationships between the measurements, and may then sort out from the original samples cells with particular characteristics. One possibility is thus that cervical screening might be automated, but the technology is not yet good enough.
The cytometer measures simultaneously the forward and lateral light scatter (proportional to cell size and cytoplasmic optical "texture" respectively) and the intensity of any fluorescence deriving from DNA or protein seeking fluorescent tracers to which the cells have been exposed. Such tracers include DNA binding dyes (for nuclear DNA content) and a potentially limitless range of antibodies to cellular constituents, tagged with fluorochromes. Suitable fluorochromes are fluorescein and phycoerythrin, which emit at different wavelengths and so allow simultaneous double labelling.
Flow cytometers require the cells to be in an evenly dispersed suspension. Blood cells come this way naturally, and cytology specimens and lymphoid tissues can be rendered suitable by gentle physical means. Solid tissues must be digested enzymically. Thus the flow cytometer does not give any of the information on cell to cell orientation which is so important in histopathology.
Early research appliations of flow cytometry were in immunology, and modest instruments can provide good immunophenotypes from peripheral blood leucocytes. In the study of tumours applications include estimating the proportion of cells engaged in DNA synthesis and the proportion sensitive to -radiation-both useful indices in monitoring treatment. Most useful, however, is the ability to measure the basal DNA content of tumour cells. The degree of DNA aneuploidy is related to the prognosis of tumours at many sites, including ovary and bladder-where histological examination is sometimes an uncertain guide to the aggressiveness of the tumour. DNA content can be measured-in nuclei recovered from thick sections of specimens processed in paraffin,3 which means that the power of this new technology can be evaluated using stored blocks of tissues from patients whose ultimate clinical progress is already known. We will soon be reading many reports of studies on archival material.-
The flow cytometer cannot be used for cervical screening, partly because of inadequate sensitivity. Whereas a good cytologist will be alerted by two or three abnormal cells-in a smear of around 15 000 cells, the cytometer would barely detect 10 times that proportion. 4 Another problem is what to measure: DNA aneuploidy, although correlating with the grade of cervical intraepithelial neoplasia,5 is not a satisfactory criterion on its own. Better discrimination may be provided by simultaneous analysis of other values, and there are reasons for optimism as more antibodies to tumour markers become available, including some to oncogene proteins that are presumably close to the origins of the neoplastic process itself. An instrument operable by a skilled technician and able to discriminate between normal and atypical smears without error or fatigue would bring solace today not only to the women waiting for smear results but also to doctors, cytologists, and health board administrators -even if it costs (as good ones do) over £150 000.
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The economics of mental health services
The most cost effective way to deliver mental health care is not clear. '4 In the move from hospital to community care the patterns of use and financing of mental health services are changing rapidly-as are the distribution and responsibilities of staff. And developing optimal services is difficult because of the lack of reliable measures of process and outcome and of the costs and benefits of identification and treatment.
In fact, different types of hospital care result in similar clinical and social outcomes. In one study newly admitted patients were randomly assigned to standard inpatient care followed by outpatient care, brief admission followed by discharge to outpatient care, or brief admission followed by day care and then discharge to outpatient care.5 Brief admission followed by either day or outpatient care was less expensive after two years than standard admission both in hospital costs and in costs to the patients' families. In a simnilar study patients admitted as emergencies with neurosis, personality disorder, or adjustment reaction were randomly allocated to day hospital or inpatient care. 6 Mfter one year the median length of stay for day care was twice as
